Knowing the amount of the hydrocarbon pore volume correctly is basically required to have properly design of oil and gas reservoirs. The accuracy in calculating of the hydrocarbon pore volume depends on the used method. Usually two conventional methods use to estimate the Original Oil In Place (OOIP) very quickly. These two methods are volumetric method and Material-Balance-Equation (MBE) method. However, there is another quick method that can be used to calculate (OOIP) which is reservoir simulation method. In this paper, three difference methods were used to calculate OOIP to provide Waha Oil Company with the calculated value. Moreover, each method required sort of data; the volumetric method depends on static data. However MBE and reservoir simulation method require dynamic data of the reservoir and the area around. Usually the driving mechanism is the key point when MBE and reservoir simulation are used. The drive mechanism in studied area (Belhedan oil field) is described from the field information as a strong water drive with small gas-cap. The given field data don't have any information about the gas cap and the water dive. As a result, applying the MBE method to calculate OOIP for this case require some information about the gas cap and the aquifer. So the MBE gave a value of OOIP didn't agree with the value of OOIP that obtained from the volumetric and reservoir simulation. Lack in the information makes MBE unusable method in this case. It has been trying to solve this problem by use some correlation in calculate some parameters and ignore others. However, doing all that, the result couldn't reach any closed value that is calculated by volumetric and reservoir simulation which will explain. In the end of the paper, a prediction of well performance (well v-4) will be done from 1970 until 2020.
Introduction
Knowing the amount of original oil in place is the most important parameter for reservoir engineers to make a quick decision whether the discovered area is profitable or not. There are two conventional methods and two unconventional methods use to calculate the OOIP. The two conventional methods are volumetric method and Material-Balance-Equation (MBE) 299 method, and the two unconventional methods are reservoir simulation method and decline curve analysis method (1) . In reservoir engineer's perspective, the most used methods in petroleum industry are volumetric method and reservoir simulation method. This is because, they are more sophisticated than the other methods to calculate OOIP. The volumetric is quick method and reservoir simulation is more accurate, for these reasons one of them usually is chosen. Among the mentioned methods this paper will focus on volumetric, MBE, and reservoir simulation. The volumetric depends on basic data of reservoir rock and reservoir fluid properties. However, the reservoir simulation needs a lot of information starts with geological history and ends with production history additional to reservoir rock and fluid properties (1) . On the other hand, MBE depends on combinations of fluid properties, rock properties, and production data. Since each method required different sort of data the result will be different, but which one is better this will be discussed. Moreover, each method has some advantages and disadvantages. First, volumetric is a simple method and doesn't require a lot of information; however it is limitations the reservoir heterogeneity where the reservoir assumed is a homogenous and not accurate enough. Second, MBE depends on production data which usually are available and other reservoir properties can be obtained from laboratory experiments. However, it isn't proper to be use when the reservoir is connected to aquifer or gas cap with no enough information about them. The reservoir simulation is quick and accurate method in calculating OOIP. The only problem can face reservoir engineers is building reservoir model that capable to produce hydrocarbon as the real reservoir. In the end, whether the calculation of initial hydrocarbon in place is made manually (volumetric -MBE) or by computer applications (reservoir simulation), the procedures are the same in principle. The three mentioned methods will be explained briefly and individually.
Volumetric Method
In a new area, usually volumetric estimation made before drilling first well, where the reservoir is assumed to be exists and there is no chance of failure. The volumetric method depends on calculation of reservoir volume which obtained of geophysical maps. There are different methods use to estimate it, like dividing the reservoir into small grid bulk or dividing the area of contour maps into pisses as show in (2) .
After the volume is estimated by one of the shows methods in Figure 1 , it should multiple by rock porosity and fluid saturation which will result the estimation of recoverable barrels of oil Figure 2 (3) . After start producing from that model, the reservoir pressure will start decrease and the oil and gas condition will change and produce new materials in the reservoir beside that some other elements will inter to the reservoir as shown in tank below. (3) .
By replacing all mentioned terminologies and combine them, the general form of the material balance equation for the tank mode of above reservoir can be written as (3) :
The above equation is the general form MBE which uses to estimate initial hydrocarbon pore volumes, predict reservoir pressure, calculate water influx, predict future reservoir performance, and predict ultimate hydrocarbon recovery under various types of primary drive mechanisms. Furthermore, the general form of the MBE has been developed to be an equation (3) . The straight-line solution method requires plotting variable group versus another variable group. Each group depends on the driving mechanism of production in which the reservoir is producing, and it is the most important tasks. Depending on the driving mechanism the solution of MBE can be taken one of the several cases: undersaturated oil reservoir case, saturated oil reservoir case, gas cap reservoir case, water drive reservoirs case, and combination drive reservoirs case (3) . Since the driving mechanism of Belhedan oil fields is described as strong water drive with small cap gas, the solution of MBE as straight line equation should use either water drive case, or combination drive case. From field information the gas cap is very small and was neglected in any calculation, because there isn't enough information about it. In a water-drive reservoir mechanism, identifying the type of the aquifer and characterizing its properties are perhaps the most challenging tasks can face any reservoir engineers to calculate the amount of OOIP correctly. Havlena and Odeh solve the general form of MBE by rearrange the general form of MBE and ignores other for the purpose of simplicity by assuming no pressure maintenance comes from gas or water injection. The rearrangement of MBE equation can be written as (3) :
Moreover, Havlena and Odeh had simplified the above equation to be an equation of straight line equation and shortages the number of terms to have them in equation of couple groups with different names as shown below:
In equation 4, each new symbol have different name and represent different section of the reservoir which are: F represents the reservoir volume of cumulative oil and gas produced which named as the underground withdrawal. We refers to the net water influx that is retained in the reservoir. Eo, Eg , Ef,w these group presents the expansion of oil and its originally dissolved gas production, net expansion of the gas cap that occurs with the production, and the expansion of the initial water and the reduction in the pore volume respectively. Havlena and Odeh in 1963 expressed an equation for undersaturted oil reservoir where m=0, and rearranging the equation 4. So the equation can be written as (4) :
Havlena and Odeh had further expressed equation 5 in a more condensed form as (4) : 
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Dake in 1978 points out that the term Ef,w can frequently be neglected in water-drive reservoirs. This is because water influx helps to maintain the reservoir pressure. The equation 6 cannot be solved directly to calculate the OOIP, since it is require calculating water influx first. Several water influx models can be used to calculate the water influx. One of these models is Schilthuis steady-state method, which will be use in this study. The steady-state aquifer model as proposed by Schilthuis in 1936 is given by (4) :
Combining equation 6 with 7 gives a straight line equation as shown below (4) :
Reservoir Simulation Modelling
Usually reservoir simulation uses to find the accurate value of hydrocarbon initially in place under different conditions, and also to help reservoir engineers having a proper understanding of reservoir behaviour and making prediction which help engineers in making investment decisions. In this study, a compositional reservoir simulator has been utilized with the intention of modelling and simulating the reservoir (5) . CMG (Computer Modelling Group) is the reservoir simulation that has been used. This commercial software is used in this study to determine reservoir capacities in order to maximize potential recovery and making oil prediction.
Data of Studied Reservoir
The data that are used in this study were obtained from Waha Oil Company. Table 1 and 2 presents basic information of reservoir fluid, rock properties, and average reservoir properties for each layer, respectively. Table 3 presents PVT data. The production data versus reservoir pressure had been clean up before it use because some data doesn't have pressure records, and it start from 1965. 
Results and Discussion
The calculation of OOIP has been done by using different methods. The result of each method was compared and sent it to Waha Oil Company as it's required.
First, Volumetric Method
Estimation of OOIP has traditionally been done using volumetric method. All the data need to calculate OOIP are listed in Tables 1 and 2 , which include an average value of porosity, saturation, and total net pay thickness for the six layers. 
It is well know that the volumetric method is a quick and an easy method of calculating OOIP. However, its result isn't that accurate when it compare with other methods, but it is satisfied method which can be use to make a quick decision when its need it. 
Second, Material Balance Equation Method, MBE
The MBE method supposes to be more accurate in the results than the volumetric method, but due to the lack of information about the aquifer around the reservoir, and changing in the reservoir pressure, the MBE mightn't be the correct choice. The reservoir pressure has been changed rapidly in increasing and decreasing. The changing in the pressure is a result of opening and closing the well as it is mentioned from the company in additional to water influx. Using MBE as straight line equation in such this case which is depending basically on the reservoir pressure and production data will led for incorrect value of OOIP. Since it's a straight line equation, which is require smooth changing of reservoir pressure. In order to calculate the OOIP by MBE as straight line equation there are two important elements must be known, these elements are; reservoir type and reservoir driving mechanism. First, since the reservoir pressure in given data is higher than the bubble point pressure, the reservoir is labeled as an undersaturated oil reservoir. Second, The driving mechanism can be obtained by plotting F/ Eo+Ef,w versus Np to see if the reservoir has water influx or not. To start calculating OOIP all the data are available except one is missing which is the oil formation volume factor, for that a correlation of plotting oil formation volume factor from the PVT experiment versus reservoir pressure as shown Figure 3 . From Figure 3 a straight line equation can be used to estimate Bo for any given reservoir pressure by: Bo = -9E-06x + 1.1621. Now calculating OOIP by using MBE can be achieve quickly since all the required data are available. After calculation by using Havlena and Odeh approach, the result of MBE as straight line equation couldn't give a correct value of OOIP since no exact straight line could be obtained as shown in Figure 4 . This is return to the change in the reservoir pressure and lacking in the information about the aquifer. Such this case has been introduced by other publishers and their values were far away from the one that is calculated by other methods. The calculations are shown in Table 4a & 4b.
As a rule of thumb, the best straight line passes through the large number of points and middles the other. The OOIP from the MBE as straight line is 1E09 which less than the value obtained from the volumetric method. Right now a decision couldn't be making whether this value is the correct or the volumetric estimation. In the end of MBE method, MBAL software for MBE method is used to see if better result can be obtained. MBAL is commonly used for modelling the dynamic reservoir effects prior to building a numerical simulator model (7) . As a result, the result shows difference from MS excel sheet which gave higher value of OOIP which is 2.2 E09, it is indicate whether MBAL or excel sheet the result can never reach a closed value of the volumetric estimation. MBAL software result for estimation OOIP by using MBE method, analysis window (7) . In this study, reservoir simulation software was used to calculate the initial oil in place. CMG (Computer Modelling Group) is reservoir engineering software. CMG consist of different applications which are BUIDER, IMEX, and RESULTS. The BUILDER is to build reservoir simulation model, IMEX for black oil reservoir, and RESULTS to have results graph (8) . As a result, a reservoir simulation model was built with 29 vertical wells. The input data for that model were obtained from Waha Oil Company as listed in Tables1, 2, and 3. In this case of field study, there is a lot of missing information, which returns to the difficulty to obtain them either from the company or from the reservoir itself. For this reason, CMG software was chosen in this study to estimate the OOIP. This simulator can generate some information which aren't available from the source. To build model there are some steps need to be followed. First, start with basic information which includes: started date, field unit, and grid number. Second, a grid system type has been used to build the area for the Belhedan reservoir. The surface area of the reservoir is 18600 acre, and consists from six layers with different reservoir properties. Third, reservoir rock and fluid used as an average value for each layer. After inserting all the required data, the reservoir model becomes ready to run and get result. Only one step still left in this model is drilling wells. A twenty nine vertical well has been drilled in the reservoir. The run was achieved and the result will be discussed acceptable. In the end, Figure 6 shows the grid top, grid thickness, reservoir porosity, permeability, net pay, water saturation, and other information as showed below. (8) Finally, after the model has been run and the result of that model of original oil in place is highlty which is 1.4 MMMScf. The result of OOIP is acceptable and close to volumetric method then MBE, which make simulation has the correct value as sent it to the company for verification. Figure 7 (8) 
Conclusions
Three different methods were used to calculate the OOIP. The obtained results from these methods were different. The difference in the results between them returns to the availability of the reservoir data. The amount of OOIP that is getting from Waha Oil Company is around 1.36 MMMSTB which is close to software result and volumetric result. The diversity in the results is return for some reasons which can be summary as: First, Volumetric method is the easiest, quickest method and doesn't need much information to estimate OOIP. Second, results of MBE as straight line equation method by excel or MBAL software aren't acceptable at all, because there are some missing information about the driving mechanism that providing the energy to the reservoir. Third, Reservoir simulation method is a modern method in petroleum industry to calculate the OOIP and making prediction and history matching as well, the software is more acceptable since it generate any other information in case its missing.
